Expression and enzymatic properties of rice (Oryza sativa L.) monolignol β-glucosidases.
Monolignol glucosides and their β-glucosidases are found in monocots, but their biological roles are unclear. Phylogenetic analysis of rice (Oryza sativa L.) glycoside hydrolase family GH1 β-glucosidases indicated that Os4BGlu14, Os4BGlu16, and Os4BGlu18 are closely related to known monolignol β-glucosidases. An optimized Os4BGlu16 cDNA and cloned Os4BGlu18 cDNA were used to express fusion proteins with His6 tags in Pichia pastoris and Escherichia coli, respectively. The secreted Os4BGlu16 fusion protein was purified from media by immobilized metal affinity chromatography (IMAC), while Os4BGlu18 was extracted from E. coli cells and purified by anion exchange chromatography, hydrophobic interaction chromatography and IMAC. Os4BGlu16 and Os4BGlu18 hydrolyzed the monolignol glucosides coniferin (kcat/KM, 21.6mM(-1)s(-1) for Os4BGlu16 and for Os4BGlu18) and syringin (kcat/KM, 22.8mM(-1)s(-1) for Os4BGlu16 and 24.0mM(-1)s(-1) for Os4BGlu18) with much higher catalytic efficiencies than other substrates. In quantitative RT-PCR, highest Os4BGlu14 mRNA levels were detected in endosperm, embryo, lemma, panicle and pollen. Os4BGlu16 was detected highest in leaf from 4 to 10 weeks, endosperm and lemma, while Os4BGlu18 mRNA was most abundant in vegetative stage from 1 week to 4 weeks, pollen and lemma. These data suggest a role for Os4BGlu16 and Os4BGlu18 monolignol β-glucosidases in both vegetative and reproductive rice tissues.